R.ceived for publication Mareh 24, 1,-%-a recent publication (Bullough, 1949) The mice used in this investigation were Strong OBA males of between three and six months of age. Since weaning thev had all been allowed to feed aw, libitum, and thus thev were all heavy nuce m good condition. Until the experiments began they received a mi ed diet of maize, dog biscuit, rat cake soaked in cod-hver oil. and chopped carrots.'and this food was given to them dailv between 09.00 and 10.00 hours. The laboratory was artificially lighted betWeen 09.00 and 18.00 hours. These details of times are important, since the disturbances associated with them determine the timing and form of the diumal mitosis evele (Bullough, 1948a. 
R.ceived for publication Mareh 24, 1,-%-a recent publication (Bullough, 1949) it has been shown that epidermal iiiitotic activity in the adult male mouse is stronglv influenced bv the concentratioii of sugar or glycogen in the tLssues. The mitosis rate rises to a high level when the blood sugar is deposited in the tissues during sleep. and similarlv it can be -raised artificially by injectiorw of carbohydrate. Converselv. a reduction in the blood sugar level, iDduced by insuhn injections. causes an almost complete cessation of epidermal mitotic activity, and the same effect is caused by phloridzin, which interferes with the phosphorylation of sugar.
Since insulin and phloridzin both exert their mitosis depressing effect bv reducing the availabifity of sugar, it appeared probable that a similar depression would also be induced bv starvation. and in view of current interest in the effects of nutrition on the development of spontaneous and induced tumours (Tannenbatim. 1947) . it was considered important that this aspect of the problemshould be investioated.
MATERIAL AND METHODS.
The mice used in this investigation were Strong OBA males of between three and six months of age. Since weaning thev had all been allowed to feed aw, libitum, and thus thev were all heavy nuce m good condition. Until the experiments began they received a mi ed diet of maize, dog biscuit, rat cake soaked in cod-hver oil. and chopped carrots.'and this food was given to them dailv between 09.00 and 10.00 hours. The laboratory was artificially lighted betWeen 09.00 and 18.00 hours. These details of times are important, since the disturbances associated with them determine the timing and form of the diumal mitosis evele (Bullough, 1948a. b For coMparison, other mice were killed in groups of ten at 10.00 hours after the same treatments, and estimations were made of their blood sugar levels.
These are recorded in Table 11 . 164-3 ± 3-11
155-3 + 3-29
127-7 ± 3-57
The figures for the various groups of untreated control mice show that these animals had a normal mitosis rate and a normal blood sugar level (Bullough, 1949) . The hour-to-hour variations in the numbers of observed mitoses are part of the diurnal cycle, and, at least in the mice of this colony, it is normal for maximum mitotic activity to develop at 14.00 hours, when the ani'mals are .After. 12 hours of starvation the blood sugar level remained fairlv high, but the drop in the mitosis rate was pronounced. However, during the afternoon sleep period there was a marked rise in mitotic activitv at 14.00 hours to a figure of 4-1 ± 0-35, which is about half the figum reachc;l by the well-fed controls.
-After 24 hours' starvation the blood sugar level had faRen seriously, and mitotic activitv had reached a very low level. .1gain, however, there was a slight response to the period of rest, so that at 14.00 hours a figure of 2.0 ± 0-21 was obtained. This is about a quarter of the figure for the control animals ..A&r 36 hours the blood sugar concentration had dropped to 100 mg. per 100 c.c., and mitotic activity was almost ehminated. The-various groups of mice were maintained in these conditions for four weeks before the earclips were taken, atid during this time the changes in body weight were determined (Table IV) It is evident that a reduced diet causes a pronounced depression of the epidermal-mitosis rate. the 66 It is evident that the ii-iitosis depressing effects of starvatioii aiid of restriete(i diets ai-e caused by shortages of key materials necessary to cell divisioll. Previous woi-k has indicated that by far the most important of these substaiices is carboliydrate, and the theory has beeii advanced that its function is to supply the energy requirements of rnitotic activity by some process of glycolysis (Bullougli. 1949) . In comparison, the experiments of Tannenbaum (1947) have shown that restricted diets greatly reduce the genesis of all types of tumours. iiiduced or spoiitaneous, and it is significant that once again it is the carbohydrate fractioii of the food which has the greatest effect.
Theoretically it is possible that carbohydrate deficiency could prevent the appearance of tumours either by depressing the formation of the latelit ttimouicells, or by preventing or delaying the further growth of these cells, or by iiihibitiiig oi-slowing the gro'wth process itself. The first of these possibilities is dealt with in a following paper (Bielsehowsky and Bullough. 1949) , and it can be concluded at oiice that neither diet nor mitotic activity has any apparent effect oji the foi-niation of latent tuniour cells by such substances as benzpyrene or metliylcholaiithreiie. Tlle last possibility may also be excluded, for Taiineiibauill hiiiiself coiiclttdes that wliile drastic diet restrictioii-s iiiav retard ttiiiioui-gi-owtli, this caniiot be lield to explaiii a reduction in tuiiiour iiicidence.
It is the secoi-id possibility whicli is particularly interestin it is now believed that latent tuiiiour cells do iiot gro,", unless they are stimulated to do so (Berenbluni and Shubik, 1947 conclusion. a comment is also possible on Tannenbaum's observation tlfat mice kept on a reduced diet "appear vounger. live longer on the average. and reveal fewer pathological changes in the tissues." This mav well be related to, the fact that hypoglyeaemia not onlv reduces the rate of cell division of a host. but also that of a parasite. Hegner (1937) showed that the iiiultiplication of the malarial parasite Plasmodium cathmerium is impeded in h glyeaeinic eanaries. so that fewer birds become ill and fewer die. The converse is true in hyperalveaemic canaries. and Steinbach and Duca (1942) have also shou-n that hyperglveaemic rats. inoculated with bovine tubercle bacilli. develop larger and more numerous tubercles than do the controls. S17-NUNURY.
Using Strong CBA males. it has been shown that starvation has a pom-erfid effect in depressing epidernial mit-otic acti'vitv. so that after 36 hotu-ssuch activitv is almost entirelv eliminated. A sin-iilar effect is produeed bv restricted diets. (Bullough, 1948a) . It is now realized that the precise form of the cycle is determined by the routine of waking and sleeping, and this in turn may be varied from time to time by sucli factors as food, age, sex, condition, and laboratory routine (Bullough, 1948b) . In the course of these investigations it was discovered that a more certain control of epidermal mitotic activity can be obtained through regulated starvation (Bullough, 1939) , and'this new technique has therefore been used to reinvestigate the problem raised by Motiram. Sorby Fellow of the Royal Society.
